In this paper, we argue against the primary categories of non-finite verb used in the Turkology literature: "participle" (причастие ‹pričastije›) and "converb" (деепричастие ‹de-jepričastije›). We argue that both of these terms conflate several discrete phenomena, and that they furthermore are not coherent as umbrella terms for these phenomena. Based on detailed study of the non-finite verb morphology and syntax of a wide range of Turkic languages (presented here are Turkish, Kazakh, Kyrgyz, Tatar, Tuvan, and Sakha), we instead propose delineation of these categories according to their morphological and syntactic properties. Specifically, we propose that more accurate categories are verbal noun, verbal adjective, verbal adverb, and infinitive. This approach has far-reaching implications to the study of syntactic phenomena in Turkic languages, including phenomena ranging from relative clauses to clause chaining.
non-finite verbs in a geographically and genetically diverse range of Turkic languages (Kazakh, Kyrgyz, Tatar, Tuvan, Sakha, and Turkish; see section 5.2 for details). Based on this methodology, we argue that the categories "participle" and "converb" are insufficient to categorise non-finite verb forms in Turkic in that each term, as standardly used, conflates disparate morphosyntactic patterns. More specifically, we show both that non-finite verbal morphemes in Turkic languages may exhibit only some of the properties characteristic of either "participle" or "converb", and that they may also exhibit characteristics of more than one of the two categories. Besides allowing for more cross-linguistic consistency in nomenclature, we believe that the approach we present in this paper yields more concise generalisations about the morphosyntactic interplay of these suffixes, including by offering a less ambiguous classification (see section 3). We also show that this scheme leads to less ambiguous representation, at a similar level as distinguishing between noun and adjective readings of individual words (cf. "red" in English, as discussed regarding Kazakh by Krejci & Glass 2015) . In many ways this work simply extends thinking on non-finite categorisation commonly referred to in the field of linguistics to Turkic-specific work (the field of Turkology), and argues against use of the languagefamily-specific terminology that is often used when discussing Turkic languages, which obscures commonalities and creates spurious differences. While we use concepts from constituency and dependency syntax to clarify the presentation of our approach, we aim not to frame the approach as relying on any particular theoretical framework of syntax or morphology. This paper is structured as followed: section 2 provides background on the traditional dichotomy, section 3 discusses the problem of ambiguity, section 4 overviews our proposal, section 5 explains further, providing morphological evidence from case studies, section 6 discusses phenomena related to non-finite verb forms that present challenges to our model, and section 7 concludes.
2. Background. The traditional dichotomy between participle and converb as used in the Turkology literature seems to have arisen mainly due to the fact that the suffixes that are used to create non-finite verb forms in Turkic languages cluster roughly in two groups. Specifically, many non-finite verbal suffixes in a given language that are used to create verbal adjectives may also be used to create verbal nouns (e.g., Turkish -/mIş/, Kazakh -/GAn/); these suffixes are often referred to as participle-forming suffixes. Likewise, many of the suffixes used to create verbal adverbs are also used to create infinitives (e.g., Tatar -/(I)p/, Kyrgyz -/GAnI/); these suffixes are often referred to as converb-forming suffixes. Full examples demonstrating that apparently ambiguous affixes of the two types may still have clearly unambiguous and distinct uses are presented in (1) for the former and (2) for the latter type.
(1) a. "Participle" as a verbal noun in Kazakh Маған mɑʁɑn mɑʁɑn I. tur-E-t. stand--3 'My friend is standing in line in order to return the book to the library.'
The second sentence of each pair of examples differs from the first only in the addition of a single noun form (кісі [kɘsɘ] 'person' and кезекте [kezekte] 'in line', 2 respectively). In (1a), the verbal noun form барған [bɑɾʁɑn] heads a verb phrase which serves as the complement of the main verb, a role served in (1b) by the noun phrase headed by кісі [kɘsɘ] 'person', which in that example is modified by the verbal adjective form барған [bɑɾʁɑn] . In (2b), the presence of the noun form кезекте [kezekte] 'in line' forces the verb form турат [tuɾɑt] to be read as a lexical verb ("stand") with the new noun form ("in line") as an adjunctand not an auxiliary needing an infinitive to pattern with as in (2a). This in turn forces the reading of тапшырганы [tɑpʃɯɾʁɑnɯ] as a verbal adverb ("in order to return") and not an infinitive ("getting ready to return"). Johanson (1998) delineates three types of non-finite verbs (action nouns, participles, and converbs) in Turkic, and further (Johanson 1995) distinguishes several classes of converbs. This latter source is included in a volume that argues for "converb" as a single coherent category in the world's languages, a premise disputed by Zúñiga (1998) . Furthermore, we believe that the delineation of these "types" of converb by Johanson (1995) demonstrates independently that the category is not fully coherent for Turkic languages either. Johanson's (1995) 's "levels" 1 and 2 can be understood as verbal adverbs, differing primarily in whether the verbal adverb has a distinct subject from the main clause (level 1) or not (level 2), and possibly also in syntactic configuration. Level 4 corresponds exactly to infinitives. Level 3 is discussed further in section 6.3.
A problem: spurious ambiguity.
An important motivation in our analysis is the desire to produce less ambiguous morphological analyses, and to take advantage of unequal distribution of ambiguity by nonfinite morpheme. In a two category system, there are participles and converbs. These can potentially be analysed in context as having a range of syntactic functions, for example a participle may be used as a subject, a complement clause or an adnominal modifier, while a converb may be a main predicate or an adverbial modifier of a verb. Let us take an example from Turkish, the suffixes -/dIk/ and -/(j)An/. These two suffixes may both be classified in the traditional system as participles; they are used to modify nouns in a function similar to the relative clause. For example, gördüğüm ateş çıktı gözlerinden 'The fire I saw left from your eyes', ateşi gören insan 'The man who sees the fire'. They may also both be used with nominal morphology as headless relative clauses, as in gördüklerim '[the ones] I saw' and görenler '[the ones] who see'. In addition, a -/dIk/ form may be used as a complement clause to another verb, whereas a -/(j)An/ form cannot. For example, parka gittiğimi gördün mü? 'did you see me walking in the park?' / 'did you see [the one] I was walking in the park?' is a -/dIk/ form which has a complement clause reading and a headless relative clause reading, but parka gideni gördün mü?, which can only mean 'did you see [the one] walking in the park', is a -/(j)An/ form where the complement clause reading is not possible, and only the head-less relative clause reading is. Why does this matter? Suppose we have an automatic parsing system that assigns syntactic functions to Turkic non-finite wordforms, and suppose for the purposes of this explanation that we have a reduced set of functions: complement clause and adnominal modifier, and clausal subject, (nominal) subject and (nominal) object (these latter two corresponding to the headless NP analyses above). If we treat -/dIk/ and -/(j)An/ the same morphologically (that is, the 'participle' analysis), we have two problems: (1) the morphological behaviour in adnominal modification is different: -/dIk/ requires an agreement morpheme, while -/(j)An/ does not; and (2) the wordforms produced by combining the two suffixes with a stem do not permit identical syntactic readings. complement adnominal clausal nominal nominal clause modifier subject subject object If we assign possible syntactic readings simply on the basis of case, then the forms gittiğimi and gideni would receive the same number of potential readings (2 potential readings each), as would the forms gördüğüm and gören (4 potential readings each). This would lead to an average number of potential readings per form in Table 1 of 2 2 3 . By following the approach we outline in §4, we are able to reduce this to 2. Reducing spurious ambiguity in analysis is an important aid to effective automatic processing.
Our proposal: a four category approach.
Under our proposal, a form may be categorised based both on its morphotactics (that is, which morphemes may attach to it) and also on its syntactic distribution. Hence, there is a relationship between the non-finite verb type and its interaction with other phrases. Our analysis is based on an understanding of Turkic non-finite verb forms as inflected forms of a verb, and not as derived forms of a verb. 3 The verb phrase headed by a non-finite verb maintains its internal argument structure, but the non-finite morphology allows the whole verb phrase to be used in a functionally different way from a finite verb form. This verb form then behaves similarly to phrases of other types: e.g., verb phrases headed by a verbal nouns function like noun phrases, and, like a noun phrase, may take possessive morphology and case morphology and/or postpositions. 4.1. V . As mentioned above, Turkic verbal noun morphology enables a verb phrase headed by the verbal noun to head a nominal phrase and take nominal morphology. Hence the phrases headed by verbal nouns may either be arguments of another verb (such as subject or object) or have an adverbial or adjunct relationship to another verb when appearing with an adverbial case marker or a postposition. As with all of the non-finite verb forms, Turkic verbal nouns may occur with all internal arguments (and adjuncts) intact, and it is understood that the entire verb phrase is used as a nominal head. Possessive morphology (matching that used with other noun phrases) is also frequently used with verbal noun forms in Turkic languages, often agreeing in person and number with an "extracted" subject in genitive case (for a different analysis of this construction in Uyghur, see Asarina & Hartman 2011) . We have not identified any examples of verbal nouns in Turkic languages occurring with dependent adjectives or determiners, and verbal nouns further exhibit restrictions regarding the use of plural morphol-ogy. In an extreme case, Tuvan verbal nouns in -/GAlAK/ appear to only occur in locative case-in which case it may be possible to say that -/GAlAKtA/ is on the way to grammaticalising into a verbal-adverbforming suffix. Verbal nouns are often referred to as gerunds in the linguistics literature (e.g., Ross 2016) . In some Turkology sources-Erdal (2004: §3.28) and Krueger (1961: 156-158 )-nominative-case (and perhaps accusativecase) verbal nouns are referred to as "infinitives".
V
. Verbal adjectives have an attributive function and modify nominals. In doing so, they also form one of the main strategies available to Turkic languages for forming relative clauses, where the modified noun may be understood to be "extracted" (or similar) from the verb phrase headed by the verbal adjective. In (1b), the word кісі [kɘsɘ] 'person' is modified by the verbal adjective барған [bɑɾʁɑn] 'who went'. More accurately, the noun is modified by the verbal adjective phrase кітапханаға барған [kɘtɑpχɑnɑʁɑ bɑɾʁɑn] 'who went to the library'. It may also be noted that this phrase is a relative clause where кісі [kɘsɘ] 'person' would be the subject of the unrelativised version. Verbal adjectives in Turkic often may not be modified by adverbs, nor may receive comparative morphology (in those Turkic languages which add a suffix to adjectives to indicate comparative). In a few Turkic languages (including Turkish), some verbal adjectives receive agreement marking with the subject in a form similar to a nominal possessive marker (discussed by e.g., Csató & Uchturpani 2010) . Verbal adjectives are often referred to as participles in the linguistics literature (e.g., Ross 2016); however, this is distinct from the use of the term "participle" in the Turkology literature, as the former encompasses only verbal adjectives and not any subset of verbal nouns like the latter does.
. A verbal adverb in Turkic languages heads a verb phrase that is subordinate to another verb, and is understood to have an adverbial function. Semantically, the use of a particular verbal adverb suffix often conveys a specific type of temporal or causal relationship between the two verb phrases. In (2b), the verbal adverb тапшырганы [tɑpʃɯɾʁɑnɯ] 'in order to return' is subordinate to the verb турат [tuɾɑt] 'stands', and the subordinated phrase китепти китепканага тапшырганы [kitepti kitepqɑnɑʁɑ tɑpʃɯɾʁɑnɯ] 'in order to return the book' adds a reason to the main verb phrase Досум кезекте турат [dosum kezekte tuɾɑt] 'My friend is standing in line.'
( 3) In many Turkic languages, verb forms that are often referred to as conditional 4 are verbal adverbs that uniquely agree in person and number with a subject, which, like with other verbal adverbs, may or may not be the same as the subject of the main verb (in (2b), the verbal adverb and the main verb share a subject). The example in (3) shows the conditional verbal adverb agreeing with a different subject than the main verb in person, number, and formality. In this case, the verbal adverb and its subject form an adverbial clause which is an adjunct to the main verb phrase. Verbal adverbs are often referred to as converbs in the linguistics literature (e.g., Ross 2016); however, this is often distinct from the use of the term "converb" in the Turkology literature, as the former may encompass only verbal adverbs and the latter includes what we call infinitives as well.
It is also worth noting that the descriptions of some of the suffixes that form verbal adverbs are discussed in the literature on Turkic languages as being "verbal conjunction morphemes", for example Krueger (1961: 163-164) for Chuvash and Kornfilt (1997: pp. 21-23, §1.3.1.5, §2.1.3.6.7) and Göksel & Kerslake (2005: ch. 28) for Turkish. However, in these descriptions, no formal or semantic criteria (for example those discussed by Haspelmath 2006) are given to motivate the separation of this particular set of verbal adverb suffixes from the larger class of subordinating verbal adverbs. We see the semantics of conjunction as being naturally extremely similar to the semantics conveyed by a subordination relation indicating simultaneity or sequential occurrence, as verbal adverb forms often do.
I
. Infinitives in Turkic languages are verb forms that collocate with and serve as a single verb phrase projection with auxiliaries. Auxiliaries are a fairly small lexical class in most Turkic languages, discussed in depth for Kazakh by Demirci (2003) and Muhamedowa (2016: §1.15 ). The infinitive phrase forms a single predicate with the auxiliary (as noted also by Sugar 2019), and unlike verbal adverbs, there may only be one external argument (subject). In Turkic languages, the combination of a given infinitive form and a given auxiliaries conveys specific aspectual or modal information. The auxiliary is the sole bearer of inflection for tense and subject agreement, or may in turn be inflected as non-finite. In (2a), the infinitive form тапшырганы [tɑpʃɯɾʁɑnɯ] 'getting ready to return' works in conjunction with the non-past-, third-person-inflected auxiliary турат [tuɾɑt] to convey the sense 'is getting ready to return'. It should be noted that of the languages surveyed, Turkish had the least infinitive forms. Based on Turkish orthography, the only infinitive in Turkish is in -/(j)Ip/, and the only auxiliary is dur, resulting in phrases like that in (4a). Under the same analysis (i.e., the interpretation of orthographic spaces as word boundaries), a number of other infinitive + auxiliary phrases have grammaticalised to modal and aspectual morphemes (cf., Kornfilt 1997: §2.1.3.3-2.1.3.4), such as that in (4b). 5 However, it should be noted that despite the apparent grammaticalisation of these forms, they may still occasionally appear separated, e.g., by da 'and': Yarın yağmur yağa da bilir, yağmaya da bilir 'Tomorrow it might rain and it might not rain ' (cf., Kornfilt 1997: 550 
P
. Verbal adjectives may often be substantivised. This is usually apparent through the addition of nominal morphology, such as nominal possessive morphemes, the plural morpheme, or case morphemes. 6 An example is shown in (5). It is not possible to parse this form as a verbal noun. This seems to be due in part to the fact that the semantics of the plural morpheme do not appear to be compatible with verbal nouns in most Turkic languages.
Truly ambiguous examples are difficult to identify. 4.6. P . Because of both the conflation of non-finite verbal categories by Turkologists (as above) and linguists (e.g., Sugar 2019) and the similarity of the sets of morphemes used for the conflated categories throughout the morphology of Turkic languages, 7 there has been much written on the so-called ambiguity of V+V sequences in Turkic languages (most recently Danka 2018 , Karakoç 2018 , Nevskaya, Jumabai & Tazhibayeva 2018 . Understanding these ambiguities and how they pattern cross-linguistically is key to understanding sentence and predicate structure. For example, in Sakha, аһаан барда [ɑhɑːn bɑrdɑ] can mean either 'started to eat' or 'ate and left' (Popova 2018) . Once the category of "converb" is split into the categories of infinitives and verbal adverbs (6), the reason for this ambiguity between one-and two-predicate readings becomes obvious. This also requires recognising that one use of the verb бар [bɑr] 'go' is as an auxiliary that conveys inchoative aspect (i.e., the form is ambiguous between an intransitive verb and an auxiliary), and that the morpheme -/(A)n/ may be used in multiple ways (i.e., it may form both infinitives and verbal adverbs). For us, these all straightforwardly form verbal nouns, and not infinitivesthey are used in the same places other verbal-noun-forming suffixes are used, and not where infinitive-forming suffixes are used-so we see no reason to categorise them separately. We believe that the use of these forms as clausal subjects and the fact that they tend to be the forms used for dictionary entries may be related to the reasons they are referred to as infinitives. In the case of Turkish -/mAk/, there is a reading that is infinitive-like under our approach, but we maintain that it is a verbal noun. For example, the construction içmek istiyorum 'I want to drink' is parallel to the construction birayı istiyorum 'I want the beer', where iste-'want' takes a complement in both. This is in contrast to an expression like içip durdum 'I kept drinking incessantly', where the auxiliary durnever takes a complement. Also, in içmek istiyorum 'I want to drink', there are two separate events ( and ) with a relation between them, whereas in içip durdum 'I kept drinking incessantly' there is only one event, with additional temporal semantics added by the auxiliary.
'V ' '
'. Inflected and derived forms may be ambiguous in many Turkic languages. That is to say that the same affixes used for non-finite verb forms often has some overlap with the set of affixes used to derive words of other parts of speech from verbs. As an example, verbal nouns (inflected non-finite verb forms) may be ambiguous with deverbal nouns (nouns derived from verbs). One of the key differences is that non-finite verb forms maintain full internal argu-ment (and adjunct) structure, while use of the same arguments (and adjuncts) with derived forms requires different inflectional strategies. One of many examples of this ambiguity is the form жарылыш [ʤɑɾɯɫɯʃ] in Kyrgyz, from verb жарыл [ʤɑɾɯɫ] 'explode' (itself passive of жар [ʤɑɾ] 'make explode'). The form жарылыш [ʤɑɾɯɫɯʃ] can be a verbal noun (inflected form) meaning 'exploding', as shown in (7a), or a deverbal noun (derivational form) meaning 'explosion', as shown in (7b). In (7a), the verbal noun clause has a nominative subject and an adverbial case-marked adjunct чоң жолдо [ʧoɴ ʤoɫdo] 'on the highway', and the full nominalised verb phrase is the subject of the copula sentence. In (7b), however, the deverbal noun is the head for an attributive form чоң жолдогу [ʧoɴ ʤoɫdoʁu] 'on the highway' (corresponding to the adjunct), and the "subject" is in genitive case. This noun phrase serves as the subject of the main verb. Crucially, the predicates of these two sentences cannot simply be switched: *Дөңгөлөк чоң жолдо жарылышы өтө кайгылуу болду *[døŋɡøløk ʧoɴ ʤoɫdo ʤɑɾɯɫɯʃɯ øtø qɑjʁɯluː boldu] and *Чоң жолдогу дөңгөлөктүн жарылышы мүмкүн *[ʧoɴ ʤoɫdoʁu døŋɡøløktyn ʤɑɾɯɫɯʃɯ mymkyn] are both ungrammatical in Kyrgyz. While the situation appears to be somewhat more complicated than we have space to show here, we believe that verbal nouns and deverbal nouns may be distinguished along these general lines.
The incoherence of a two-category approach.
Despite the fact that a number of morphemes are ambiguous within the categories that are often conflated, it is far from the case that all morphemes in a given Turkic language are ambiguous in this way. The basic argument is that, first of all, not all non-finite-verb-forming suffixes can be used to create nonfinite verb forms of more than one function: to give some [unrelated] examples, Turkish -/(j)Iʃ/ (as in gidiş 'going') appears to only be able to form verbal nouns and not verbal adjectives, Kyrgyz -/GIs/ (as in унутулгус [unutuɫʁus] 'unable to be forgotten') can only be used to form verbal adjectives and not verbal nouns, and Tuvan -/GAlA/ (as in дүшкеле [dyʃkele] 'since falling') can only be used to form verbal adverbs and not infinitives. This type of observation serves as further evidence for the division of these categories based on syntactic function. Additionally, not all non-finite-verb-forming suffixes pattern in the traditional groupings; e.g., Tuvan -/GIʒe/ forms verbal adverbs and verbal nouns. A systematic study of the full range of non-finite-verb-forming suffixes in Tuvan is presented in Washington et al. (2016) , and similar studies have been conducted for previous work (Washington, Ipasov & Tyers 2012 , Washington, Salimzyanov & Tyers 2014 ) and ongoing work (e.g., for Sakha). Including published and as of yet unpublished studies, related work is ongoing for around 20 Turkic languages. This section presents the range of uses of most non-finite-verb-forming suffixes in six Turkic languages, representing a sample of our ongoing work.
M
. To determine the morpho-syntactic status of each suffix, we consulted with native speaker linguists and examined occurrences in corpora, led by descriptions and examples provided in grammatical descriptions of the languages. The criteria used to determine that a suffix can be used in a particular function are outlined below. In all cases, the forms must demonstrate an ability for internal arguments and adjuncts to occur with them. Verbal-noun-forming suffixes only occur with forms that:
• are witnessed serving as complement or subject of another verb, or • are attested in at least two case forms (morphologically marked and/or unmarked). 8 For example, the form барған [bɑɾʁɑn] 'going' in (1a) serves as the subject of the main verb ұнайды [ʊnɑjdə] 'is liked'. In (8) In the two examples, the form кітапханаға [kɘtapχɑnɑʁɑ] 'to the library' constitutes an adjunct, providing evidence that we are dealing with an inflected non-finite verb form and not a derived form. Furthermore, the two forms барған [bɑɾʁɑn] and барғанды [bɑɾʁɑndə] are both forms of the verb бар [bɑɾ] 'go' with a suffix -/GAn/; the former is not marked for case (which should be considered nominative case here) and is the subject of another verb, while the latter includes the accusative case morpheme and serves as the complement of another verb. Hence, -/GAn/ satisfies both criteria (the first one doubly) and may be considered a suffix that forms verbal nouns. Suffixes that form verbal adjectives may only mark verb forms that:
• collocate with (generally preceding, in Turkic) and modify a nominal head, or • modify an empty nominal head (project to an AP that in turn directly projects to a noun phrase, via which nominal morphology may be added-see Section 4.5). Example (1b) from section 2 demonstrates the first criterion, with барған [bɑɾʁɑn] 'who went' modifying кісі [kɘsɘ] 'person'. An example of the second criterion is in (5), where барғандарды [bɑɾʁɑndɑrdə] 'the ones who go' can be understood as a verbal adjective phrase кітапханаға барған [kɘtɑpχɑnɑʁɑ bɑɾʁɑn] 'who go(es)/went to the library' which projects directly to a noun phrase, via which the plural (here -дар [dɑr]) and accusative (here -ды [də]) suffixes are added, resulting in an interpretation along the lines of 'the ones who go/went to the library'. Suffixes that form verbal adverbs may only mark verb forms that:
• occur as an adjunct to another verb form, and • are not transparently a verbal noun form inflected for case; i.e., a verbal adverb cannot appear to be composed of a verbal noun suffix that occurs in at least one other case form (morphologically marked or not) and a case-like form that occurs productively in the language. 9 For example, тапшырганы [tɑpʃɯɾʁɑnɯ] 'in order to return' in (2b) is best understood a verbal adverb in Kyrgyz-despite -/GAnI/ likely having an etymological relationship to the verbal noun suffix -/GAn/-8 The reason for needing at least two case forms is so that some level of productivity can be demonstrated and so that we can be sure that we are not dealing with a single grammaticalised form, such as a verbal-adverb-forming suffix that was originally a verbal noun plus an adverbial case suffix, where at least one of the two suffixes is no longer productive. See Section 6.4 for further discussion on the grammaticalisation of non-finite verb forms. 9 See Section 6.4 for more discussion on the reasoning for this. since the relationship between two is not morphologically transparent. In contrast, the forms тапшыргандан бери [tɑpʃɯɾʁɑndɑn beɾi] 'since returning' and тапшырганда tɑpʃɯɾʁɑndɑ [tɑpʃɯɾʁɑndɑ] 'when returning' 10 are verbal noun forms and not verbal adverb forms, since they are both transparently composed of the suffix -/GAn/ and case suffixes and postpositions -/DAn beɾi/ ' since' and -/DA/ ' ', respectively, which, crucially, are productive in the nominal morphology of the language. This also serves as further evidence that -/GAn/ is used to form verbal nouns. Suffixes that form infinitives may only mark verb forms that:
• collocate exclusively with (generally preceding, in Turkic) auxiliaries, and • constitute a single predicate together with an auxiliary. The form тапшырганы [tɑpʃɯɾʁɑnɯ] 'getting ready to return' in (2a) occurs together with and forms a single predicate with the auxiliary form турат [tuɾɑt] , which as a lexical verb would be glossed 'stands'. Many auxiliaries in Turkic languages are identical to lexical verbs, and probably all Turkic auxiliaries can be understood to be grammaticalised lexical verbs-so further criteria are needed to identify auxiliaries. Aside from being "semantically bleached" in relation to corresponding lexical verbs and instead conveying aspectual or modal semantics, the main syntactic test for auxiliary status in Turkic languages are whether the verb can form a single predicate with another verb (in an infinitive form, by definition). This criterion is not circular, since the parallel criteria for infinitive forms and status as an auxiliary are part of the following single criterion: two or more verb forms functioning as a single predicate in a Turkic language constitute an infinitive verb form and an auxiliary. Note that auxiliaries may be stacked using infinitive morphology.
T
. The map in Figure 1 shows the distribution of most modern Turkic-speaking communities, 11 with the geographic extent of the areas where the six languages examined in the case studies are mainly spoken indicated with ellipses: Turkish, Tatar, Kazakh, Kyrgyz, Tuvan, and Sakha. This group of languages is both geographically and phylogenetically diverse: on the periphary are Turkish, and Sakha, and Tuvan-members of the Oghuz, Sayan, and Lena Turkic branches, respectively. More centrally are three Kypchak Turkic varieties: Tatar, Kazakh, and Kyrgyz-each from a separate branch of Kypchak (the largest branch of Turkic in terms of number of languages).
. This data is presented in the form of a table for each language that lists the suffixes, with a check mark (✔) for each possible use of that suffix as a verbal noun, verbal adjective, verbal adverb, and infinitive. The list of suffixes is not meant to be exhaustive for each language, but to cover the majority of suffixes that are used to create non-finite verb forms. As seen in Table 2 , there is some tendency towards the existence of the groups "participles" (verbal-nounforming suffixes and verbal-adjective-forming suffixes) and "converbs" (verbal-adverb-forming suffixes and infinitive-forming suffixes). However, not one of these languages is consistent in this grouping: some verbal-noun-forming suffixes may not be used to form verbal adjectives (and vice versa), and some verbaladverb-forming suffixes may not be used to form infinitives (and vice versa). It is also seen in Tuvan that two suffixes cross the boundaries of these two categories: -/GIʒe/ can be used to form verbal nouns and verbal adverbs, and -/GI deɣ/ can be used to form verbal adjectives (cf. Anderson & Harrison 1999: ex. (121) ) and verbal adverbs. Despite the tendency towards a two-category grouping, the ability for suffixes to be more limited in their use as well as the overlap between the categories suggest that at least a four-category classification is needed.
Further work.
A range of phenomena that we are not currently able to fully handle under our analysis is discussed in this section. Understanding these topics is important for further work on non-finite verbs in Turkic languages. It should be noted that while we have not discussed polarity, most non-finite verbal forms appear to be able to be either affirmative or negative-the latter often with the addition of a negative verbal morpheme after the verb stem and before the non-finite verbal suffix.
N -
. A further open question is how to deal with single predicates that appear to be formed from verbal nouns or adjectives followed by forms that normally only occur as copulas, such as the examples in (9). If we say that the defective copula verb in these examples is an auxiliary, then we must say that -/GAn/ forms infinitives, in addition to verbal nouns and adjectives as described above. If we say that the construction is simply a verbal adjective or noun that forms a predicate using a copula verb that agrees with the subject of the sentence, then we take a purely etymological stance on the matter, and may end up declaring many other finite verb forms in Turkic languages to be copula constructions with non-finite verb formsperhaps attempting to draw a line to exclude forms which are not easily recognisable as containing a nonfinite verb form without diachronic data to support such an analysis. Further discussion of this issue within the framework of grammaticalisation may be found in section 6.4.
V :
?. There are also affixes which behave in a peripheral way, in that they create forms not enitrely like other non-finite forms in the same category. An example of this is the volitional (or desiderative) suffix in some Turkic languages (/-GI/ in Kazakh, Kyrgyz, Karakalpak, and Bashqort, -/GU/ in Uyghur, -/gɨ/ in Uzbek, -/(A)sI/ in Tatar, -/(j)AsI/ in Turkish). There is evidence that this suffix creates verbal nouns: a possessive(-like) morpheme follows the suffix, obligatorily take possessive morphology. 6.3. C . The "level 3 converbs" discussed by Johanson (1995) are a type of construction where the two verbs both appear to contribute to valency and semantics in a way that is difficult to separate into two phrasal heads as in the case of a verbal adverb subordinate to another verb. According to Johanson, both verbs comprise individual "cores" of the predicate. It is not immediately clear how these Turkic V+V constructions fit into our typology. (11) presents an example discussed by Tyers et al. (2017) In this sentence, the "level 3 converb" is the subordinate verb form 'take' in the construction. The adjunct 'to school' appears subordinate to apparent main verb 'go', whereas the argument 'book' is subordinate to 'take'. It cannot be said that алып [ɑɫəp] is an infinitive form, since бар [bɑɾ] is not otherwise an auxiliary in Kazakh, and, regardless, contributes lexical meaning to the sentence. It is also difficult to assume that алып [ɑɫəp] is a verbal adverb, since it does not form a contiguous constituent with its object кітапты [kɘtɑptə] . Also, it should be noted that the sentence is not grammatical if a finite form of ал [ɑɫ] were used instead the non-finite form of ал [ɑɫ] with a finite form of бар [bɑɾ]-in other words, it is not possible to use a destination adjunct with ал [ɑɫ] 'take'. An alternative analysis of such constructions may be as lexicalised compound verbs, where алып бар [ɑɫəp bɑɾ] at some level acts as a single verb stem. While these may have their origins in constructions where a verbal adverb was dependent on a main verb head, they no longer function that way syntactically or semantically, despite retaining morphological evidence to that effect. Further work is needed, then, to consider how an analysis of these constructions as compound verbs fits into a cross-linguistic perspective on compound verbs, and what implications that may have on our typology of non-finite verb morphology in Turkic.
G
. The historical relationship between various non-finite forms was not explored in this study. Since verbal nouns may be used adverbially with certain case markers or postpositions, it appears to be the case that these forms may (and do) grammaticalise to verbal adverbs, e.g. as a case suffix becomes less productive or as the semantics of the combination are no longer compositional. It may be hard to tell when a form has fully grammaticalised. A debatable example might be -/GAnʧA/ 'until ing' in Kyrgyz, which would appear to be from the verbal noun suffix -/GAn/ and perhaps the adverbial -/ʧA/ 'according to way'; since this suffix is not uncontroversially a case suffix or fully productive, it is easiest to think of the -/GAnʧA/ suffix a grammaticalised verbal adverb form-though certainly one that has not yet fully lost its association with its origins. Other directions which appear to be open for grammaticalisation include verbal noun forms and verbal adjective forms (which may become the other in part because of the ease in Turkic for nouns and adjectives to be used as heads of one another's phrases through a null head (cf. Washington & Tyers 2017)), and infinitives seem in most cases to have grammaticalised from from verbal adverbs (as opposed to the other way around), likely related to the fact that the auxiliaries used with the infinitives are grammaticalised lexical verbs. There is also a grammaticalisation relationship between certain Turkic non-finite verbs forms and many tense forms. Example 12 provides an example of this in Kazakh, where барғанмын [bɑɾʁɑnmən], in form, looks like a verbal adjective or noun followed by a first person singular non-past copula, but has the semantics of 1st person singular general past. It is likely not right to say that forms like these are not finite verb forms-despite just that approach being taken by sources like Исхаков & Пальмбах (1961) and Убрятова et al. (1982) -but there is a transparent relationship between forms like this and either a verbal noun or a verbal adjective followed by a copula. Similarly constructed tense forms where the copula surfaces as a separate, declined word are somewhat more difficult to deal with, per the discussion in Section 6.1.
Conclusions.
Despite these open questions, we expect that delineating non-finite forms in Turkic languages based on their possible syntactic functions allows for additional clarity and consistency in cross-linguistic terminology. This framework, in fact, should be a point of departure for any analyses of these open questions, and likewise should jump-start new investigations of phenomena involving these verb forms. We further believe that this approach has the potential to lead to more straightforward analyses of-or at least a different perspective on-other phenomena of interest that involve non-finite verb forms, such as clause chaining (Dooley 2010) , suspended affixation (Hankamer 2014) , and verb-linking (Sugar 2019) . Finally, we expect that this work will have practical benefits for automatic analysis of a wide range of Turkic languages which have been little discussed in the literature.
